Abstract. Software Defined Nerwork (SDN) provides centralized and opened way to manage the network by separating both control plane and data plane each other. The controller defined as a software is responsible for a control plane. If there is too much load on a specific controller, controller's suboptimal performance problem will be occurred. Because of this problem, network will provide services in an inefficient way. OpenFlow provides a way to connect switches with multiple controllers so that the controllers' load can be balanced. This paper suggests a solution to distribute and balance the load on controllers based on genetic algorithm when imbalance is detected. Then we can get an optimized way to deploy the switches to controller and network services can be provided efficiently.
Introduction
Being a closed and distributed character of the legacy network, it is difficult to manage a network. And it can't be flexible and scalable. To deal with it, Software Defined Network (SDN) and OpenFlow protocol which provides open environment is proposed as a new paradigm. Current SDN controllers provide [1] [2] many service operations such as routing topology processing, firewall, VPN and more. When the number of the switches connected to a particular controller is concentrated and the amount of load to the controller is overloaded, suboptimal performance problems can be occurred. Then the situation that controllers cannot take the requests from switches will occur. OpenFlow supports that switches can have connections with multiple controllers to solve this problem [3] . This paper suggests a solution to distribute and balance the load of controllers based on genetic algorithm when imbalance is detected.
2
Load balancing strategy of SDN controller based on genetic algorithm
Population coding
We initiate a population to generate mapping solutions which are the ways to assign switches to controllers randomly. Mapping solutions belonging to the population can produce a new good mapping solution where loads are well distributed to each controllers via the selection, crossover and mutation operations according to the genetic algorithm.
Also, because the controllers and switches are one-to-many relation, we represent a mapping solution as a tree structure. A super controller responsible for load balancing operation is a root node, and a controller is an internal node and a switch is a leaf node.
Fitness function
We use a fitness function ( , ) from an existing study of the cloud computing [4] to obtain a fitness value of mapping solution M i for a time T. The fitness function determines the suitability of the mapping. If the mapping solution has high fitness value, the probability to pass the genes to next generation will be also high.
0 is a predefined standard deviation of load and is a difference value between 0 and a standard deviation of a current mapping solution. A and B is a weighed value to tune the sensitivity of standard-deviation difference in the fitness function. After the calculation of all individual's fitness value, selection operation will be done as a next procedure.
Selection operation
A roulette-wheel selection method is used to select parent chromosome. This selection method is the way to select mapping solutions according to the ratio of the fitness value of each individual to the fitness value of all individual [5] . This paper calculates the probability as follows.
( ) means 's probability to be selected. After the selection, new individual will be generated through crossover operation.
